


Relatividade Geral: 
Nua e crua! 

(Aos mais sensíveis, favor fechar os olhos agora)



r2� = 4⇡G⇢
<latexit sha1_base64="0nq9Og0+Tea8ZsrM8wbFxb7oUJM=">AAACBnicbZDLSgMxFIYzXmu9jXapi2ApuCrTKlgXQsGFLivYC3RqyaRpJzSTDElGKEM3rnyUrgQFcevClVtXPoZvYDptQas/BD7+cw4n5/dCRpV2nE9rYXFpeWU1tZZe39jc2rZ3dmtKRBKTKhZMyIaHFGGUk6qmmpFGKAkKPEbqXv98XK/fEqmo4Nd6EJJWgHqcdilG2lhte9/lyGPopgjd0KfwDB4boPACutIXbTvr5J1E8C8UppAtZ77eiu/1UaVtf7gdgaOAcI0ZUqpZcELdipHUFDMyTOfcSJEQ4T7qkaZBjgKiWnFyxhDmjNOBXSHN4xombvrHRIwCpQaBZzoDpH01Xxub/9Wake6WWjHlYaQJx5NF3YhBLeA4E9ihkmDNBgYQltR8FmIfSYS1SS6dpFCaHT8PsxRqxXzhKF+8MnGcgolSYA8cgENQACegDC5BBVQBBndgBB7Bk3VvPVjP1sukdcGazmTAL1mv31IMmtY=</latexit>

~a = �~r�
<latexit sha1_base64="25mk3CmmXUZ3mwopJwhGt3n2Yj0=">AAACBXicbZC7SgNBFIZn4y3GWzRlmsEQsDFsYmEshICNZQRzgWwIZyeTZMjs7DIzGwhLCisfRRtBQWxtrGytfAzfwMkmAY3+MPDxn3M4c3434Exp2/60Eiura+sbyc3U1vbO7l56/6Cu/FASWiM+92XTBUU5E7Smmea0GUgKnstpwx1eTOuNEZWK+eJajwPa9qAvWI8R0MbqpLPOiBIM+Bwf4xgdAS4H7AQD1knn7IIdC/+F4hxylczXW+m9cV/tpD+crk9CjwpNOCjVKtqBbkcgNSOcTlJ5J1Q0ADKEPm0ZFOBR1Y7iKyY4b5wu7vnSPKFx7KZ+TETgKTX2XNPpgR6o5drU/K/WCnWv3I6YCEJNBZkt6oUcax9PI8FdJinRfGwAiGTms5gMQALRJrhUnEJ5cfwyLFKolwrFk0LpysRxhmZKoiw6REeoiE5RBV2iKqohgm7QHXpET9at9WA9Wy+z1oQ1n8mgX7JevwHoqZqp</latexit>

Relação entre gravidade
(ou geometria) e

matéria.

Relação entre gravidade
e movimento.

Gravitação Newtoniana



<latexit sha1_base64="xIKRZf4yrOoWppFzskuGao0EoG8=">AAACDnicbVDLSsNAFJ34rPUVdelmsBRcSEncWBdCwUVdVugLmhAm00k7dDIJMxOhhHyBG3/FjQtF3Lp25984SbPQ1gMXDufcy733+DGjUlnWt7G2vrG5tV3Zqe7u7R8cmkfHfRklApMejlgkhj6ShFFOeooqRoaxICj0GRn4s9vcHzwQIWnEu2oeEzdEE04DipHSkmfW217qhAl0eJLBG5g2oRNT2M6gcwG7hZU7nlmzGlYBuErsktRAiY5nfjnjCCch4QozJOXItmLlpkgoihnJqk4iSYzwDE3ISFOOQiLdtHgng3WtjGEQCV1cwUL9PZGiUMp56OvOEKmpXPZy8T9vlKig6aaUx4kiHC8WBQmDKoJ5NnBMBcGKzTVBWFB9K8RTJBBWOsGqDsFefnmV9C8bttWw761a67qMowJOwRk4Bza4Ai1wBzqgBzB4BM/gFbwZT8aL8W58LFrXjHLmBPyB8fkDyqaapA==</latexit>

Equação de Einstein Equação da geodésica

Relatividade Geral





Relatividade Geral: 
Nua e crua! 

(Aos mais sensíveis, favor fechar os olhos agora)

r2� = 4⇡G⇢
<latexit sha1_base64="0nq9Og0+Tea8ZsrM8wbFxb7oUJM=">AAACBnicbZDLSgMxFIYzXmu9jXapi2ApuCrTKlgXQsGFLivYC3RqyaRpJzSTDElGKEM3rnyUrgQFcevClVtXPoZvYDptQas/BD7+cw4n5/dCRpV2nE9rYXFpeWU1tZZe39jc2rZ3dmtKRBKTKhZMyIaHFGGUk6qmmpFGKAkKPEbqXv98XK/fEqmo4Nd6EJJWgHqcdilG2lhte9/lyGPopgjd0KfwDB4boPACutIXbTvr5J1E8C8UppAtZ77eiu/1UaVtf7gdgaOAcI0ZUqpZcELdipHUFDMyTOfcSJEQ4T7qkaZBjgKiWnFyxhDmjNOBXSHN4xombvrHRIwCpQaBZzoDpH01Xxub/9Wake6WWjHlYaQJx5NF3YhBLeA4E9ihkmDNBgYQltR8FmIfSYS1SS6dpFCaHT8PsxRqxXzhKF+8MnGcgolSYA8cgENQACegDC5BBVQBBndgBB7Bk3VvPVjP1sukdcGazmTAL1mv31IMmtY=</latexit>

~a = �~r�
<latexit sha1_base64="25mk3CmmXUZ3mwopJwhGt3n2Yj0=">AAACBXicbZC7SgNBFIZn4y3GWzRlmsEQsDFsYmEshICNZQRzgWwIZyeTZMjs7DIzGwhLCisfRRtBQWxtrGytfAzfwMkmAY3+MPDxn3M4c3434Exp2/60Eiura+sbyc3U1vbO7l56/6Cu/FASWiM+92XTBUU5E7Smmea0GUgKnstpwx1eTOuNEZWK+eJajwPa9qAvWI8R0MbqpLPOiBIM+Bwf4xgdAS4H7AQD1knn7IIdC/+F4hxylczXW+m9cV/tpD+crk9CjwpNOCjVKtqBbkcgNSOcTlJ5J1Q0ADKEPm0ZFOBR1Y7iKyY4b5wu7vnSPKFx7KZ+TETgKTX2XNPpgR6o5drU/K/WCnWv3I6YCEJNBZkt6oUcax9PI8FdJinRfGwAiGTms5gMQALRJrhUnEJ5cfwyLFKolwrFk0LpysRxhmZKoiw6REeoiE5RBV2iKqohgm7QHXpET9at9WA9Wy+z1oQ1n8mgX7JevwHoqZqp</latexit>

Relação entre gravidade
(ou geometria) e

matéria.

Relação entre gravidade
e movimento.

Gravitação Newtoniana

<latexit sha1_base64="xIKRZf4yrOoWppFzskuGao0EoG8=">AAACDnicbVDLSsNAFJ34rPUVdelmsBRcSEncWBdCwUVdVugLmhAm00k7dDIJMxOhhHyBG3/FjQtF3Lp25984SbPQ1gMXDufcy733+DGjUlnWt7G2vrG5tV3Zqe7u7R8cmkfHfRklApMejlgkhj6ShFFOeooqRoaxICj0GRn4s9vcHzwQIWnEu2oeEzdEE04DipHSkmfW217qhAl0eJLBG5g2oRNT2M6gcwG7hZU7nlmzGlYBuErsktRAiY5nfjnjCCch4QozJOXItmLlpkgoihnJqk4iSYzwDE3ISFOOQiLdtHgng3WtjGEQCV1cwUL9PZGiUMp56OvOEKmpXPZy8T9vlKig6aaUx4kiHC8WBQmDKoJ5NnBMBcGKzTVBWFB9K8RTJBBWOsGqDsFefnmV9C8bttWw761a67qMowJOwRk4Bza4Ai1wBzqgBzB4BM/gFbwZT8aL8W58LFrXjHLmBPyB8fkDyqaapA==</latexit>

Equação de Einstein Equação da geodésica

Relatividade Geral



Relatividade Geral: 
Testando, 1, 2, 3…

Primeiro teste: a órbita de Mercúrio. Passou no teste!

Segundo teste (e primeira previsão): deflexão da luz. Também passou!

Terceiro teste: desvio para o vermelho gravitacional. Passou!

Quarto teste: dilatação do tempo gravitacional. Passou!

Quinto teste, sexto teste, sétimo teste…. Passou, passou e passou!


